Studies on degenerate versions of Stirling, Bernoulli and Eulerian numbers started by [L. Carlitz, Utilitas Math., 15 (1979), 51-88]. In recent years, many mathematicians have studied degenerate version of various special polynomials and numbers. In this paper, we introduce the q-analogue degenerate Carlitz's type Daehee and higher-order degenerate Carlitz's type Daehee polynomials and numbers. Also, we study some explicit identities and properties for the q-analogue degenerate Carlitz's type Daehee polynomials and numbers and higher-order q-analogue degenerate Carlitz's type Daehee polynomials and numbers arising from p-adic invariant q-integral on Z p .
Introduction
Let p be a fixed prime number. Throughout this paper, Z p , Q p , and C p will denote the ring of p-adic integers, the field of p-adic rational numbers, and the completion of algebraic closure of Q p , respectively.
The p-adic norm | · | p is normalized as |p| p = 1 p . Let q be in C p with |q − 1| p < p For f ∈ UD(Z p ), the space of uniformly differentiable functions on Z p , the p-adic q-integral of f on Z p is defined by Kim to be (see [1, 4, 6, 7, [15] [16] [17] )
(1.1) qI q (f 1 ) − I q (f) = q − 1 log q f (0) + (q − 1)f(0), (1.2) where f 1 (x) = f(x + 1). Also, the Carlitz's q-Bernoulli polynomials β n,q (x) are defined to be
n−l q β l,q , where
n q dµ q (y), (n 0), (see [2, 3, 8, 12] ).
Indeed,
By (1.2) and (1.3), the Carlitz's q-Bernoulli polynomials can be represented by p-adic q-integral on Z p as follows:
The Carlitz's type degenerate q-Bernoulli polynomials can be represented by p-adic q-integral on Z p as follows:
The Daehee polynomials are defined by the generating function to be [4, 9-11, 13, 14, 19] ).
In the special case x = 0, D n = D n (0) are called the Daehee numbers.
The degenerate Daehee polynomials are given by the generating function to be
, (see [14] ).
The Stirling numbers of the first kind are given by
where
is the n falling factorial, and the Stirling numbers of the first kind are defined by the generating function to be
, ( see [5, 18] ).
Recently, several researchers have studied degenerate type special polynomials related to Bernoulli, Euler, Daehee, and Changhee polynomials. In this paper, we introduce the q-analogue degenerate Carlitz's type Daehee polynomials and numbers and q-analogue higher-order degenerate Carlitz's type Daehee polynomials. Also, we study some explicit identities and properties for those polynomials arising from p-adic invariant q-integral on Z p .
The q-analogue degenerate Carlitz's type Daehee polynomials and numbers
In this section, we assume that λ, t ∈ C p with |λt| p < p
In the viewpoint of (1.2), we define the q-analogue degenerate Carlitz's type Daehee polynomials which are given by the generating function to be 
Comparing the coefficients of t n n! on the both sides of (2.2), we have the following theorem.
Theorem 2.1. For n 0, we have
By replacing t by e t − 1 in (2.1), we obtain
On the other hand, we observe the left hand side of the previous equation.
Comparing the coefficients of t m m! on the both sides of (2.3) and (2.4), we arrive at the following theorem.
Theorem 2.2. For n 0, we have
On the other hand, we observe the left hand side of the previous equation. 
Now, we observe that
(1 + λ log(1 + t))
[x+y]q λ = e
[x+y]q λ log(1+λ log(1+t))
Comparing the coefficients of t k k! on the both sides of (2.6), we arrive at the following theorem.
Theorem 2.4. For k 0, we have
Note that
We observe that (1+λ log(1 + t))
[x+y]q λ = (1 + λ log(1 + t))
Comparing the coefficients of t n n! on the both sides of (2.6), we arrive at the following theorem. Theorem 2.5. For n 0, we have
Using (2.4), we get
Comparing the coefficients of t n n! on the both sides of (2.7), we arrive at the following theorem.
Theorem 2.6. For n 0, we have
For r ∈ N, the higher-order q-analogue degenerate Carlitz's type Daehee polynomials are given by the multivariate bosonic p-adic q-integral as follows:
Now, we observe that
Comparing the coefficients of t n n! on the both sides of (2.9), we arrive at the following theorem. Comparing the coefficients of t n n! on the both sides of (2.10) and (2.11), we arrive at the following theorem. k,q,λ (x)S 2 (n, k).
